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Inorganic  Chemistry.  

Action of Ozone on Hydrogen. GEORGE PICKEL (Zeit. anorg. 
Chem., 1904, 38, 307-310).-0zone scts  on hydrogen at temperatures 
below loo', and the union of the  active oxygen with hydrogen takes 
place with greater rapidity than  the  transformation into ordinary 
oxygen. 

Sulphuric acid of sp. gr. 1.18 was electrolysed with a current of 
about 0.9 ampere and 3-7 volts, the  electrodes being made of lead. 
The gaseous mixture was then dried and passed into a paraffin or air- 
bath, regulated at the desired temperhture, and the  quantity of water 
formed was weighed. The experiments were conducted mainly at 
temperatures above 150'. I n  some experiments, the  ozone was 
estimated by tit ration with potassium iodide. A. McK. 
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Limits of Stability of Hydrogen Peroxide. WALTHER NERNST 
(Zeit. physikcd. Chem., 1903, 46, 720--724).-Hydrogen peroxide is 
an endothermic compound, and therefore its equilibrium concentration 
in the reaction 2H20, = 2H20 + 0, should increase as the temperature 
riees. From the formula q = RT2(dlogK)/dT, the author estimates as 
follows the amount of hydrogen peroxide which a t  certain given 
temperatures should coexist with water vnpour and oxygen at  a 
pressure of 0.1 atmosphere. 

T ..................... 2784" 2154" 1493" 1140" 923" 
Per cent. H202..  . . , . 0.66 0.24 0,028 0.0032 0 00036 

J. C. P. 

Generator for the Continuous Preparation of Gases on a 
Large Scale in the Laboratory. RESTON STEVENSON and W. 
MCKIN MABRIOTTE (J. Arne?.. Chem. Soc., 1904, 26, 64--66).-A 
method is described for producing a continuous evolution of hydrogen 
chloride by the contact of streams of hot strong sulphuric acid aud con- 
centrated hydrochloric acid in a glass tower filled with glass beads. For 
details of the apparatus, the description and diagram in the original 
must be consulted. E. G. 

Electrolysis of Chloric Acid and Chlorates. A N D R ~  BROCHET 
(Compt. rend., 1904, 138, 200-203. Compare Abstr., 1903, ii, 210, 
352).-When a solution of barium, sodium or copper chlorate is electro- 
lysed with a copper anode, the quantity of copper tha t  dissolves is 
greater than that deposited on the cathode of a voltameter ; this is due 
to the fact that  part of the copper enters into solution in  the form of 
a cuprous salt which is subsequently oxidised. The formation of the  
cuprous salt was detected by an  examination of (1) the action of 
chloric acid and copper chloride on copper, (2) their behaviour on electro- 
lysis with a copper anode. The cuprous salts formed are decomposed 
by the copper chlorate or chloric acid present with the formation of 
cupric chloride and hydroxide ; the latter in an acid medium passes 
into solution, and in the case of a copper chlorate solution forms the 
basic salt, C U C ~ ~ , ~ C U ( O H ) ~ ,  in which the C1, is in part repla.ced by (310,. 
I n  the case of an  alkali chlorate or alkali earth chlorate solution, the 
base formed a t  the cathode partly decomposes the basic salt, the oxide 
so produced being partly reduced by the hydrogen produced a t  the 
cathode. M. A. W. 

Electrolytic Formation of Periodic Acid and its Salts. 
ERICR MULLER (Zeit. EZekt?*ochem., 1904, 10, 49--68).--Potassium 
periodate can be prepared electrolytically without the use of a porous 
diaphragm by electrolysing a saturated solution of potassium iodate 
in normal potassium hydroxide containing 0.1 per cent. of potassium 
chromate with a current density of 0.05 ampere per sqg. cm. at the 
platinum foil anode and a platinum wire cathode. The investigation 
published with Friedberger (Abstr., 1902, ii, 556) is continued, with 
the following results. The fact tha t  much better yields of periodate 
are obtained at platinum cathodes in alkaline solutions than in 
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neutral o r  acid solutions is probably due to  the  higher values of the  
anodic polarisation of platinum in alkaline solutions. The diminished 
yields at higher temperatures are ascribed to  smaller anodic polarisa- 
tion. Increase of yield a s  the electrolysis is prolonged goes along 
with a riee of anodic polarisation. The good yields at a lead peroxide 
anode cannot be ascribed to  a large value of t h o  anodic polarisation 
(which is about the same as that  found with platinum); they are  
probably due to  a catalytic acceleration of the oxidation. 

At platinum anodes, no periodate is formed from a neutral solution 
of potassium iodate; in presence of C1, SO, or C10, ions, however, 
periodate is formed. Whether this is due to  intermediate formation 
of hypochlorite, persulphate, or ohlorous acid or to  some catalytic 
action is left undecided. T. E. 

Sulphur Bromide. GEORG KORND~RFER (Arch. Pharm., 1904, 
242, 156-1 60).-In the  preparation of hydrogen bromide by passing 
hydrogen sulphide into 30 C.C. of bromine covered with water to  a 
depth of 2 cm., the veesel being cooled with water, a few C.C. of a 
heavy, red, oily liquid were obtained; this contained 69.0 per cent. of 
bromine ; S2Br2 requires ‘71.4. 

I t s  decom- 
position by potash was found to  take place very nearly according t o  
the  equation 2S,Br, + 6KOH = 4KBr + K,SO, + 35 + 3H20 ; a weighed 
quantity was mixed with excess of iV-alkali hydroxide solution, and 
the  excess titrated finally with h’-acid. The reaction with sodium 
hydrogen carbonate solution (about N/2) was studied by filtering off 
the sulphur, washing i t  with sodium hydrogen carbonate solution (it 
comes through the  filter if water is used), oxidising it with fuming 
nitric acid, and precipitating and weighing as barium sulphate ; the  
filtrate was concentrated and acidified with nitric acid, and silver brorn- 
ide was precipitated from it and weighed; the filtrate from this  was 
mixed with bromine water and concentrated, and barium sulphate was 
precipitated from i t  and weighed. The quantities obtained corresponded 
within 3-10 per cent. of those required by the equation 2S2Br2+ 
GNaHCO, = 4NaBr + Na,SO, + 35 + 6 C 0 2  + 3H,O. 

It is decomposed slowly by cold water, rapidly by hot. 

C. F. B. 

Preparation of Alkali Hyposulphites. BADISCHE ANILIN- & 
SODA-FABRIK (D.R.-P. 148125).-Sodium or potassium, or their alloys 
with lead or mercury, react with sulphur dioxide in presence of ether 
or well-cooled alcohol, forming alkali byposulphites, which are  very 
scable in contact with ai r  : 2Na + 2S0, = Na,S20,. Zinc hyposulphite 
has been obtained in  a u  unstable form by Nab1 (Abstr., 1900, ii, 13) 
by the  action of zinc on a n  alcoholic solution of sulphur dioxide, and 
Moissan has found (Abstr., 1903, ii, 75) that alkali hydrides also react 
with sulphur dioxide, forming hyposulphites. C. H. D. 

Absorption of Nitrogen and other Gases, especially those 
containing Nitrogen, by Meta l l ic  M a n g a n e s e .  ALEXANDER P. 
LTDOFF (J. Buss. I’hys. Chem. Xoc., 1903, 35, 1238. Compare Abstr., 
1902, 353).-At a high temperature, manganese absorbs nitrogen even 
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more readily than magnesium does, but a mixture of the latter metal 
with lime absorbs nitrogen far more readily than one of manganese 
and lime ; in the former mixture, a reaction takes place resulting in 
the formation of metallic calcium, whilst with manganese and lime no 
such change occurs. 

Manganese also absorbs other gases containing nitrogen, such a 8  
cyanogen. I t s  use in gas analysis is therefore recommended. 

T. H. P. 

Relations between the Nature of the Arc, its Temperature, 
and the Yield of Nitric Oxide by the Burning of Atmospheric 
Nitrogen. FRANZ VON LEPEL (Be?.., 1904, 37, 712-719. Compare 
Muthmann and Hofer, Abstr., 1903, ii, 206).--Sy sucking away the 
gaseous products through porcelain tubes, it mas found that the zone of 
minimum anode activity is quite close to the anode, and conversely, 
that  in the immediate neighbourhood of the cathode thg maximum 
amount of nitric oxide is formed. The arc should be of medium length 
t o  obtain the best results, as the yield of nitric oxide is poor with 
either a short flame and a high temperature or a long flame and a 
correspondingly low temperature. The time of action should not be 
too long. The effect of introducing different types of Wehnelt in- 
terruptors is dealt with, and the advantages produced by rotating the 
anode and moistening the cathode with various salts. W. A. D. 

Properties of Mixtures of Nitric and Sulphuric Acids. 
I. A. V. SAPOSCHNIKOFF (J. Russ. Phys. Chew. Soc., 1903, 35, 
1098--1112).-1n order to obtain some idea of the causes of the in- 
creased nitrating action of a mixture of nitric and sulphuric acids over 
that  of nitric acid,Lalone, the author has studied such mixtures under 
various physico-chemical aspects : (1) Vapour presswe.-The measure- 
ment of the vapour pressures was made by passing a known volume of 
air through the mixtures and determining the amounts of nitric acid 
passing off with the air. The presence of 2.77 per cent. of sulphuric 
acid in a mixture of the acids lowers the vapour pressure of nitric acid 
(at 25') from 46.20 to 41.24 mm. ; this rapid fall the author considers 
t o  be due to conversion of the volatile nitric oxide into the 
non-volatile nitrosylsulphuric acid. For mixtures of the acids con- 
taining 95 to 80 per cent. of nitric acid, the vapour pressure remains 
almost constant, whilst from 70 to 30-25 per cent. the pressure falls 
from about 39 mm. to about 19-4-16 mm., the curve between these 
points being very nearly a straight line. At between 25 and 20 per 
cent. of nitric acid, a point of inflexion occurs in the curve, which 
afterwards proceeds t'o the zero of pressure for pure sulphuric acid. 
Preliminary measurements of the vapour pressure of dilute nitric acid 
show that the presenue of water (14-15 per cent.) in the acid causes 
a considerable diminution in its vapour pressure, which gradually in- 
creases when sulphuric acid is added, until when about 50 per cent. of 
this acid is present in the mixture the vapour pressure is almost 
doubled, and indeed about equal to the vapour pressure of pure nitric 
acid mixed with the same proportion of concentrated sulphuric acid. 
(2) Composition of the vapours of mixtures of nitric m i d  with sulphuric 
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acid.-Determination of the  composition of the vapours carried off 
from mixtures of nitric acid and sulphuric acid shows that  the principal 
action of the sulphuric acid is t h a t  of removing excess of water from 
the  nitric acid ; any chemical action occurring is limited to  the conver- 
sion of a portion of the  nitric acid into the  corresponding anhydride, 
and this only takes place in  presence of a very large proportion of 
sulphuric acid. (3) h'peczjic gravity.-This magnitude gradiially in- 
creases by the addition to nitric acid of sulphrrric acid until about 
89 per cent, of the latter is present, when a maximum is reached; 
after this, it falls to  the value for pure sulphuric acid. This maximum 
value may he contributed to  by two causes : firstly, a diminution of 
the number of molecules of nitric acid present, owing to  the dehydra- 
tion by the sulphuric acid, and secondly, the  increase which is known 
t o  take place in the sp. gr. of sulphuric acid when small proportions 
of water are added t o  it. (4) E'lectyical conductivity.-The variation 
of the specific conductivity of mixtures of these acids with the propor- 
tion of sulphuric acid present is of a very complex character, the 
curve presenting a minimum, a maximum, and a point of inflexion. 
The curve for aqueous sulphuric acid is also given, and is likewise of 
a complex nature. 

Action of C a r b o n  Dioxide on Solutions of Sodium Nitr i te .  
CHARLES MARIE and R. MARQUIS (Compt. rend., 1904, 138, 367).- 
Meunier's conclusion tha t  carbon dioxide does not displace nitrous 
acid from solutions of i ts  sodium salt (compare this vol., i, 208) is opposed 
t o  results previously obtained by the authors (compare Abstr., 1896, 
i, 403;  ii, 364), who have therefore repeated some simple experiments 
which prove incontrovertibly that  carbon dioxide displaces nitrous acid 
from solutions of sodium nitrite. (1) Pure carbon dioxide was passed 
into a solution of sodium nitrite containing potassium iodide and 
starch paste; the  development of a blue colour indicated the liberation 
of iodine by nitrous acid. (2) A. solution of potassium iodide and 
sodium nitrite produced no coloration in  chloroform, whilst a similar 
solution saturated with carbon dioxide caused the  chloroform to  become 
violet. (3) A solution of potassium iodide and starch was coloured 
blue by carbor, diGxide which had previously passed through a solution 
of sodium nitrite. M. A. W. 

Action of Carbon Dioxide on Solutions of Sodium Ni t r i te ,  
Lours MEUNIER (Compt. rend., 1904, 138, 502-503. Compare this  
vol., i, 208)-The author maintains his former conclusion tha t  carbon 
dioxide does not liberate nitrous acid from aqueous solutions of pure 
sodium nitrite. The formation of nitrous acid observed in  the  first 
two of the experiments quoted by Marie and Marquis as  affording 
evidence t o  the  contrary (preceding abstract) is due to  the presence of 
potassium iodide. W i t h  reference to  the third experiment, the author 
suggests tha t  the sodium nitrite used contained small quantities of 
halogen salts, which behaved similarly t o  the potassium iodide in  the 
first two experiments. 

Molecular Weight of Solid Phosphorus Hydride. RUDOLF 
SCHENCK and ERNST BUCK (Ber., 1904,37, 915-917).-Ths molecular 

T. H. P. 

M. A. W. 
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weight of solid phosphorus hydride, (P2H),, has been determined by the 
cryoscopic method in yellow phosphorus solution. The values obtained 
agree with the formula C,,H,. The molecular depression for yellow 
phosphorus was determined by the aid of naphthalene and found to be 
332 ; the theoretical value obtained by Hell (Zeit. physikal. Chem., 1893, 
12, 196) from Vm’t Hoff‘s equation is 384. J. J. S. 

Production of Phosphorus Sulphides in the Cold. 
R. BOULOUCR (Cov2pt. rend., 1904, 138, 363-365).-Whilst phos- 
phorus and sulphur combine at high temperatures t o  form most of 
the  phosphorus sulphides, no compounds are  formed by the  direct 
action of the two elements below 100’ (compare Abstr., 1902, ii, 560). 
On the  other hand, Dervin obtained the disulphide, P,S6, and the 
sulphide, P8SI1, by prolonged (1-2 months) action of light on mixtures 
of phosphorus sesquisulphide. Y,S3, and sulphur in  carbon disulphide 
solution (compare Dervin, Abstr., 1884, l259), and the  author finds 
t h a t  the  reaction is much accelerated by the  addition of a little iodine 
t o  the carbon disulphide solutions, but under these conditions yellow 
crystals separate from the  solution after one or two days which 
correspond with the  formula P,S;. The disnlphide, P,SG, is obtained 
after one or two days by the action of iight on soIutions ot phosphorus 
and excess of sulphnr in carbon disulphide in  the presence of iodine ; 
the  addition of phosphorus cawes this compound to break down into 
the  lower sulphidt-s of phosphorus. On the other hand, the actioii of 
sulphur on excess of phosphorus in  carbon disulphide containing 
iodine is less rapid, and the yellow, crystalline product corresponds 
with the formula P,S,, which may not, however, be a definite 
compound. M. A. W. 

Action of Heat and Light on Mixtures of Phosphorus 
Sesquisulphide and Sulphur in Carbon Disulphide Solution. 
E. UERVIN (Con@. rertzd., 1904, 138, 365-366. Compare preceding 
abstract).-In vietv of the results obt iined by Boulouch by the  action 
of light on mixtures of phosphorus sesquichloride and  sulphur in  
carbon disulphide solution in the  presence of iodine, the author has 
reexamined the  action of light, and heat on similar solutions in the  
absence of iodine, and the result confirms his original conclusions 
(compare Abstr., 1884, 1259), namely, .phosphorus sesquisulphide and 
sulphur in carbon disulphide solution interact slowly (1 t o  2 months) 
under the  influence of sunlight, but rapidly (2 hours) when heated at 
210’ to  form a mixture of Seiler and Ilamme’s phosphorus disulphide, 
P,S,, crgstallising in  yellow, t ransparmt needles, and  spherical, crystal- 
line masses which correspond with the formula P,S,,, or  more probably 
P,S,,BP,S4. The separation of the  two substances is effected by hand 
sorting, and by heating the crystalline magma to 100’ in a sealed tube 
containing carbon disulphide, when the  magma disappears, and  crystals 
of P,S, form in the  upper part of the tube, which is kept cool by 
ineans of a current of cold water. M. A. W. 

Trithio-oxyarmnic Acid. LEROY W. MCCAY and WILL [AM 
FOSTER, jun. (Bey., 1904, 37, 573-574>.-By the action of magnesia 

VOL. LXXXVI. ii. 18 
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on freshly prepared arsenic pentasulphide, suspended in water, a solu- 
tion was obtained from which, after removing the magnesium by means 
of sodium hydroxide, the normal sodium salt of trithio-oxyarsenic acid 
was isolated, By adding alcohol to the cold solution, the salt slowly 
separates in feathery crystals, and can be recrystallised from water 
containing a little sodium hydroxide ; in each case, the salt has the 
composition Na,AsOS,,llH,O. T. M. L. 

Defects of Uncarburetted Water-gas as Fuel for Laboratory 
Use. MASUME CHIKASHIGE and HITOSHI MATSUMOTO (J. SOC. Chem. 
Ind. ,  1904, 23, 50--53).-The authors are convinced of the unfitness 
of this gas for the ordinary purposes of the laboratory. A much larger 
volume of gas must be supplied to the burner to give a flame of the 
usual size. Copper air-baths and water-baths are rapidly destroyed 
by the flame, the  bottoms of the baths stripping off as cupric oxide, 
Nickel crucibles are carbonised, even in one operation, to  a brittle 
black substance. The bottoms of platinum vessels become brittle with 
a white, crystalline appearance, and after repeatedly heating in the 
flame may fall to pieces spontaneously. A firmly adherent deposit is 
formed on the surface of porcelain crucibles, increasing their weight, 
and rendering accurate quantitative work impossible. Under certain 
conditions, considerable quantities of carbon monoxide escape uncon- 
sumed from the flame. The advantages of the gas are its simplicity 
of manufacture, the high temperature of the flame, and the smokeless 
character of the latter, no air-passages being necessary to produce a 
non-luminous flame. 

Experiments were made, following the method of Smithells and Ingle 
(Trans,, 1892, 61, 204), to ascertain the order in which the constituents 
burn in the air-fed flame. The results obtained show that the hydrogen 
burns before the carbon monoxide mixed with it. It follows that the 
inner cone of the flame of water-gas, and air is that of burning 
hydrogen, and tha t  in  the outer cone of this flame and also in that of 
hydrocarbon flames the carbon monoxide must be the last constituent 
t o  burn. w. P. s. 

Change of Rock Crystal into the Amorphous Condition. 
MORDKO HERSCHKOWITSCII (Zeit. physikal. Chsm., 1903,46,408-4 14).- 
It is well known that rock crystal loses its properby of double refrac- 
tion when fused. Sometimes in the course of the change an  opaque, 
milky looking product is obtained, which has a sp. gr. between that of 
rock crystal (2.651) and tha t  of amorphous quartz (2.204), and consists 
of a mixture of the two. Fused quartz may become opaque at higher 
temperatures, and this is shown to be due to the reverse change- 
amorphous -+ crystalline ; a t  the ordinary temperature, however, the 
velocity of this change is practically zero. The elasticity and hardness 
of amorphous quartz are less than those of rock crystal. The index 
of refraction of amorphous quartz (n, 1.45848) is less than that for 
either ray in the natural quartz. The most refrangible ultra-violet 
rays pass less readily through amorphous quartz than through rock 
crystal. J. C. P. 
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Emanation of Gases Occluded or Disengaged by Radium 
Bromide. JAMES DEWAR and PIERRE CURIE (Compt. rend., 1904, 138, 
190-192).-0*4 gram of pure dry radium bromide, left for three months 
in a glass vessel in communication with a Geissler tube exhausted of 
air, gave off 3 C.C. (at atmospheric pressure) of a gas whiuh was found 
to be only hydrogen, and due probably to the decomposition of a small 
quantity of water accidentally introduced with the salt into the tube ; 
the same specimen of radium bromide was heated to fusion in a quartz 
flask and the occluded gases withdrawn by means of a mercury pump, 
the larger part of the emanation and the less volatile gases were 
retained in three small U-tubes placed in liquid a i r ;  the rest of the 
gas collected over mercury measured 2.6 C.C. a t  atmospheric pressure, 
i t  was radioactive and luminous, and after an  exposure of three days 
with a quartz photographic spectroscope gave a discontinuous spectrum 
consisting of three lines coincident with the three principal bands 
of nitrogen, 3800, 3580, and 3370 (compare Huggins, this vol., 
ii, 4). During the three days, the glass of the tube acquired an  
intense violet colour, and half the gas was absorbed. The spark 
spectrum of the gas also showed only the bands characteristic of 
nitrogen, even after condensing the nitrogen by means of liquid 
hydrogen. 

The quartz tube containing the fused radium bromide deprived of 
all occluded gases was sealed and examined spectrosuopically 20 days 
later by Deslandres, with the result that  the gas in the tube gave the 
entire spectrum of helium, there being no lines of any other gas even 
after an  exposure of 3 hours (compare Ramsay and Soddy, Abstr., 
1903, ii, 622). 

Radioactive Gas in the Soil and Water near New Haven. 
H. A. BUMSTEAD and L. P. WHEELER (Amer. J. Xci., 1904, [iv], 17, 
97-111. Compare this vol., ii, 29).-The radioactive gas found in the 
ground and in the surface water near New Haven seems to be identical 
with the radium emanation. If any other radioactive constituent is 
present, i t  can be in very small amount only. The density of the 
radium ernanation, as determined by its rate of diffusion, is about 
four times that of carbon dioxide. The authors were unable to obtain 
the radioactive gas from mercury, recontly described by Strutt  (Phil .  
Mag., July, 1903) and are inclined to attribute his results to an  
impurity in the mercury used. 

Preparation of Alkali Oxides. BADISCHE ANILIN- & SODA- 
FABRIK (D.R.-P. 147933. Compare Abstr., 1903, ii, 646).-Metallic 
sodium or potassium is intimately mixed with the peroxide of the 
same metal, and the powder thus obtained is ignited by means of a 
heated wire, and is then heated to bright redness. The reaction occurs 
rapidly, but not explosively, and the walls of the vessel are therefore 
little attacked. Ai r  must be excluded, especially in the case of 
potassium, which readily regenerates the peroxide. 

Determination of the Electrochemical Equivalent of Silver. 
G. VAN DJJE and J. KUNST (Proc. K. Akad. Wetemch. Amsterdam, 
1903, 6, 441-449).-The authors have re-determined the  electro- 

M. A. W. 

A. McK. 

C. H. D. 

18-2 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
04

. D
ow

nl
oa

de
d 

on
 2

8/
10

/2
01

4 
04

:4
3:

08
. 

View Article Online

http://dx.doi.org/10.1039/ca9048605248


256 ABSTRACTS OF CHEMICAL PAPERS 

chemical equivalent of silver. A tangent galvanometer was used for 
t he  meawrement of the strength of the current, the horizontal inten- 
sity of the terrestrial magnetism having been measured before and 
after the passage of the current. The cathodes consisted of platinum, 
two of them being cup-shaped, whilst the third was a cylinder ending 
in a hemisphere; the anode was a silver rod. 

The electrolyte was a 20 per cent. neutral solution of silver nitrate. 
As n mean of 24 determinations, the value obtained was 0.0111818 & 
0*0000004 (mean error). A. McK. 

Solidification and Trans fo rma t ions  of M i x t u r e s  of Silver 
Nitrate and Potassium Nitrate. A. Ussow (Zeit. anorg. Chem., 
1904, 38, 419--428).-The temperatures a t  which mixtures of vary- 
ing amounts of silver nitrate and potassium nitrate solidified were 
determined experimentally and the results depicted graphically. A t  
134*3O, the double salt, AgN03,KN0,, is in equilibrium with potassium 
nitrate and the solution, and this equilibrium is always attained in all 
mixtures containing between 46 and 100 per cent. of potassium nitrate. 

A. McK. 

Solubility of some Sparingly Soluble Silver Salts. RICHARD 
ABEGC [with A. J. Cox] (Zeit. yhysi.kaZ. Chem., 1903, 46, 1--12).- 
Using the ordinary compensation method, the authors have determined 
the potential differences a t  electrodes of the type Ag I AgX, N/lOMX, 
where AgX is a sparingly soluble silver salt, and MX is a soluble salt 
of the metal M with the same anion. According to  Nernst's theory, 
it is then possible to  calculate the solubility of AgX. With the 
following soluble electrolytes and the corresponding silver salts as 
depolarisers, the silver potentials found were (in volts) : KBr - 0.133 ; 
KCNS - 0.127 ; KCl + 0.015 ; +BE~(OH)~ + 0.1 11 ; &Na,CO, + 0,226 ; 
&K2Cr04 + 0.227 ; &Na,B,O, + 0,343. The order of the potential 
differences gives the order of solubility of the silver salts only where 
these are of the same dissociating type. The authors have tabulated 
all the values found by different investigators for the solubility of 
sparingly soluble silver compounds, J. C. P. 

Action of Carbon on Quicklime at the Temperature of 
Fusion of Platinum. HENRI MOISSAN (Compt. rend., 1904, 138, 
243--245).-A mixture of quicklime and sugar carbon in the pro- 
portion required to form calcium carbide, CaC,, was heated to the 
temperature a t  which platinum fuses by placing it in a graphite boat 
in a quartz tube in an oxyhydrogen blowpipe furnace (compare Abstr., 
1902, ii, 122) ; at this tempsrature, no cdcium carbide was formed, but 
the quartz tube softened and small crystals of calcium silicate were 
detected on the surface of the lime, showing that at the temperature 
of 1200' silica has an  appreciable vapour tension, a characteristic 
which seriously limits its application to high temperature reactions. 
Some crystals of calcium carbide heated in a quartz tube in the same 
furnace showed no signs of liquefaction ; the fusion point of calcium 
carbide is therefore higher than that of platinum. The author has 
previously shown that platinum melts at the temperature a t  which 
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fused calcium carbide solidi6es (compare Abstr., 1894, i, 313), and 
similar results were obtained when a platinum iridium alloy replaced 
the platinum. M. A. W. 

H a r d e n i n g  of Barium Sulphate. PAIJL ROHLAND (Zeit, anorg. 
Chem., 1904, 38, 31 1-318. Compare Abstr., 1903, ii, 539).-Barium 
sulphate does not undergo reactions involving hydration or hardening 
owing to its sparing solubility in water. The solubility of barium 
sulphate in water is, however, increased by the addition of aluminium 
chloride, ferric chloride, magnesium chloride, or ammonium nitrate. 
The hardening of barium sulphate may be effected by the same method 
as is used in the case of kaolin. Finely-divided heavy spar is 
intimately mixed with a 10 per cent. solution of one of the chlorides 
enumerated, when a plastic mass, containing 12-13 per cent of water 
and 1-1-1.4 per cent. of the  chloride used is obtained. The total 
loss on heating at 580' was 11.6 per cent. 

The theory of the hardening of barium sulphate is discussed. 
A. McK. 

Glucinum Compounds. I. FRITZ HABER and G. VAN OORDT 
(Zeit .  anorg. Chern., 1904, 38, 377--39S).-Glucinum hydroxide, when 
freshly precipitated, is gelatinous, readily absorbs carbon dioxide, and 
is easily soluble in potassium carbonate, ammonium carbonate, dilute 
sodium hydroxide, or dilute acids. It loses these properties when 
i t  is heated with water, dilute ammonia, or  alkali carbonates, or 
even when it is allowed to remain at the ordinary temperature. 
The transformation is particularly rapid when hot alkalis are used ; 
the influence of the concentration of the alkali in promoting the change 
has been studied. The contradictions found in the literature 
respecting glucinurn hydroxide are to be ascribed to the different 
conditions employed by the various investigators for its preparation. 

A. McK. 

Specific Gravity of Zinc Chloride. GREGORY P. BAXTER and 
ARTHUR BECKET LAMB (Amer. Chem. J., 1904, 31, 229--235).-The 
sp. gr. of pure dry zinc chloride, prepared by igniting the double 
ammonium salt, ZnC1,,3NH4C1, in  a current of dry hydrogen 
chloride, was determined by means of the pyknometer described in the 
following abstract, pure toluene being egiloyed as the liquid. 
average of five determinations gave the sp. gr. 2.907 at 25'/4O. 

The 

E. G. 

Specific Gravities of C a d m i u m  Chloride and Cadmium 
Bromide. GREGORY P. BAXTER and MURRAY ARNOLD HINES (Ame.r*. 
Clrem. J., 1904, 31, 220--228).-The determinations described in this 
paper were carried out with a special form of pycnometer, consisting 
of a weighing bottle provided with two glass stoppers; one of these 
stoppers was of the ordinary form and was used during the weighing of 
the salt, whilst the other was furnished with t w o  capillary tubes by 
means of which the vessel was filled. with liquid. A diagram of this 
apparatus is given. 
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The liquid employed was carefully purified toluene of sp. gr. 0*86138 
at 25'/4'. I n  order t o  check the accuracy of the method, the sp. 
gr. of silver bromide was first determined and found to be 6.478 
at 25'14'. 

The sp. gr. of pure dry cadmium chloride, prepared by igniting the 
double ammonium salt, CdCl,,NH,CI, in  a current of dry hydrogen 
chloride, was found to be 4.049, and that of cadmium bromide 5.196 at 
25'/4O. E. G. 

A Cadmium Arsenide. ALBERT GRANGER (Compt. rend., 1904, 
138, 574--575).-An arsenide of cadmium of the composition 
Cd,As2 is formed by heating metallic cadmium to bright redness in a 
current of arsenic vapour diluted with hydrogen. The new arsenide 
is obtained as a sublimate of shining, red octahedra having the sp. gr. 
6.211 at 15'. It is attacked by cold dilute nitric acid, aqua regia, 
chlorine or bromine. s. s. 

Basic Lead Salts. DANIEL STROMHOLM (Zeit, anorg. Chem., 1904, 
38,429-455, Compare Abstr., 1903, i, 138).-Most of the basic salts 
described were prepared as follows. A calculated amount of the 
alkali salt in about 3/10 solution was added to lead hydroxide and the 
solution was titrated with XI50 sulphuric acid as  soon as the equil- 
ibrium had been established. Wi th  further addition of the alkali salt, 
the alkalinity of the solution remained approximately constant, until, 
finally, a point was reached when the alkalinity diminished. The 
salt so prepared was washed by decantation and dried, care being 
taken to  avoid any interaction with carbon dioxide, The majority of 
the salts described are distinctly crystalline. 

The salt, 6Pb0,PbC1,,2H20, crystallises in needles and, when heated, 
changes in colour from grey t o  yellow, The salt, 3Pb0,PbCI,,$H20, 
crystallises in yellow needles, The following saEts were prepared : 
6Pb0,PbBr,,2H20 (white needles) ; Pb0,PbBr2,H,0 (needles) ; 
6Pb0,PbI,,2H20 (needles) ; 9Pb02,Pb12,2H20 ; SPbO,PbI,,H,O ; 
PbO,PbI,,H,O ; 6Pb0,Pb(CNS),,2H20(?) ; PbO,Pb(SCN),,H,O j 
3Pb0,Pb(Br0,),,2H20 ; 3Pb0,Pb(10,),,2H20 ; SPbO,PbSO,,H,O ; 
PbO,PbSO, ; SPbO,PbSeO,,H,O ; 3Pb0,PbCr0,,H20 ; Pb0,PbCr04 ; 
15P b0,2As20,(?) ; 7P bO, 3P bC20,,H,0(?) j 
3PbOPb[C6H,(N02),0],,2~H20. The constitution of these salts is also 
discussed. A. McK. 

3 P  b0,4P b CO,, 2H20 ; 

Action of Ammonia on Copper Sulphate Solutions. JAMES 
LOCKE and JACOB FORSSALL (Amer. Chem. J., 1904, 31, 268-298).- 
Recent investigations have shown that when ammonia is added to  a 
solution of copper sulphate a complex radicle is formed which con- 
tains not more than 4 mols. of ammonia to 1 atom of copper. Dawson 
and McCrae (Trans., 1900, 77, 1258) obtained results in which the 
ratio of copper to  combined ammonia (Cu : NH,) varied from 1 : 3.14 
to 1:3*96. This variation was probably due to  the fact that  the 
methods employed did not give the correct values for the concentration 
of the residual aumonia . 
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I n  the experiments now described, the lowering of the vapour 
pressure of a solution of ammonia produced by the addition of copper 
sulphate was determined by a modification of Gaus' method (Abstr., 
1900, ii, 7), in which a known volume of electrolytic gas is passed 
through the solution and thence into standard hydrochloric acid. The 
diminution in the conductivity of the acid as i t  becomes partially 
neutralised indicates the amount of ammonia taken up by the gas, 
and from these data its partial pressure in the solution is calculated. 
The method is fully described, and a diagram of the apparatus is 
given. The error introduced due to the solubility of ammonia in 
copper sulphate solution being less than its solubility in water was 
estimated and the necessary correction applied. 

The results show that in dilute solutions only one complex, 
Cu(NH,),, is formed and that practically the whole of the copper in 
the solution passes into this form. With higher concentrations of the 
ammonia, a small quantity of a complex, C U ( N H ~ ) ~ ,  is produced, and 
in ammonia solutions of approximately normal strength this amonnts 
to about 3 per cent. of the total coppel. present. E. G. 

Evolution of Oxygen from Cupric Metaborate. W. GUERTLER 
(Zeit. anorg. Chern., 7 904, 38, 456-460).-When an aqueous solution 
of copper nitrate (1 mol.) and boric acid (2  mols.) is evaporated and 
the product melted a t  a temperature not exceeding 950', cupric rnetcc- 
borate is formed. It crystallises in blue needles, has a degree of hard- 
ness of the same order as that of corundum, is insolublein cold dilute 
mineral acids and in hydrofluoric acid, but is soluble in hot concen- 
trated hydrochloric acid. When melted, it forms a hard glass, which 
is soluble in cold dilute acids. Cupric metaborate is more easily pre- 
pared by fusing copper nitrate with an excess of boric acid, when two 
layers are formed, the lower one consisting almost entirely of cupric 
metaborate. Oxygen is rapidly evolved when cupric metaborate is 
heated a t  about 1000"; oxygen begins to  come off at about 875'; 
the salt melts at about 970". Analysis showed that the action prob- 
ably proceeds according to the equation : 

18CuB,O, = 2(3Cu,0,2B,03) i- 302 + SB,O,. 
A. McK. 

Acid Sulphates of the Rare Earths. BOHUSLAV BRAUNER and 
JAN PICEK (Zed. anorg. Chern., 1904, 38, 322-341)- An historical 
survey of the acid sulphates of the rare earths is first given. 

I n  attempting to prepare cerium hydrogen sulphate by Wyrouboff's 
directions, the authors found it impossible to separate the crystals 
of the acid salt from adhering sulphuric acid at the ordinary pressure 
without causing decomposition of the salt. The separation could, 
however, be effected by heating under diminished pressure a t  a tem- 
perature not sufficiently high to cause decomposition of the sulphate. 

Cerium hydrogen sulphccte, Ce(SO,H),, was prepared by dissolving 
normal cerium sulphate in ice-cold water and then adding an  excess of 
sulphuric acid. The acid salt which separates m ~ y  occasionally be 
contaminated with the hydrate of the normal salt, which is, however, 
readily converted into the acid salt by heating. The acid salt was 
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freed from sulphuric acid in a Sprengel vacuum a t  130O; it forms 
colourless, glistening needles. 

Lanthunum hydrogen sulphate, La(SO,H),, forms colourless, silky 
needles. Praseodymium hydrogen sulphate, Pr(SO,H),, forms green, 
silky needles. Neodymium hydrogen sulphute, Nd(SO,H),, forms rose- 
coloured, silky needles. Samarium hydv-ogem sulphate, Sm(SO,H),, 
forms golden, silky needles. Yttrium hydrogen sulphute, Y,(SO,H),, 
forms colourlsss pyramids. Thorium hydrogen sulphate, ThH,(SO,),, 
is formed with difhculty owing to the sparing solubility of normal 
thorium sulphate in concentrated sulphuric acid. The salt is different 
from the compound 2Th(SO4),,H2SO,,2H2O, which Maniielli and 
Gasparinetti claim to have prepared (Abstr., 1903, ii, 375). 

The decomposition of these acid salts in a Sprengel vacuum has 
also been studied, Decomposition does not begin in any case below 
1 S O O ;  above this temperature, sulphuric acid is formed. No pyrosul- 
phate was formed. A .  McK. 

Chemistry of the Rare Earths. Lanthanum Alums. New 
Double Sulphates. CHARLES BASKERVILLE and EUGENE G. MOSS 
(J. Amer. Chem. Xoc., 1904, 26, 67-71).-A number of experiments 
have been carried out with the object of preparing lanthanum alums. 
Owing, however, to the formation of a comparatively insoluble hydrate 
of lanthanum sulphate, La2(S0,),,9N20, and to the separation of 
bparingly soluble double sulphates, the alums could not be obtained. 
The following double scclls mere prepared and analysed : 
La2(SO,),,Rb,90,,2H,O ; La2(S0,)3,Cs,S0,.2H20 ; La.,(BO,),,Rb,SO, ; 
3La2(S0,),,2Kb,S0, ; and 3La.,(S0,),,2Cs2SO4. E. G .  

Chemistry of the Rare Earths. Lanthanates. CHARLES 
BASEERVILLE and GEORGE F. CATLETT (J. Amer. Chem. Soc., 1904, 26, 
75--80).-Lanthanates and metalanttianates may be obtained by 
fusing lanthanum oxide with an alkali carbonate or by heating the 
oxide with a concentrated solution of an  alkali hydroxide a t  100'. 
Sodium telralmthaiaate, Na,La,O,, sodium metcclunthanate, 

NaH9La,O1,,4H20, 
lithium nzetalanthccrtate, Li H, La,O1,,2H2O, barium metulanthanute, 
Ba( H,La,O,,),, and potassium metalanthanate were prepared and 
analysed. These compounds are of no value for the separation and 
purification of lanthanum. E. G. 

Chemistry of the Rare Earths. Neodymium ; Preparation 
of Pure Material, and Efforts to Decompose it into its Con- 
stituents, CHARLES ~SASKERVILLE and RESTON STEVENSON (J. Amer. 
Chem. Xoc., 1904, 26, 54--64).-Neodymium may be freed from 
lanthanum by saturating a solution of neodymium chloride with 
hydrogen chloride until no more crystals separate. The crystals are 
redissolved and reprecipitated in the same way; after seven such 
precipitations, the final product is absolutely free from lanthanum. 

The pure neodymium compound thus obt,ained was used in UP 
successful attempts to prove i ts  complexity. The methods employed 
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were as follows. Fractional precipitation with hydrogen chloride ; 
partial decomposition by fusing the double alkali nitrates ; precipitation 
with ammonium oxalate ; solution of the  hydroxide in  ammonium 
carbonate and precipitation with acetic acid ; fractional precipitation 
with aniline, benzylamine, piperidine, or phenylhydrazine. E. G .  

Chemistry of the Rare Earths. Praseodymium and its 
Ci t ra te .  CHARLES BASKXRYILLE and J. W. TURRENTINE (J. Amer. 
Chem. Soc., 1904.26, 46-53).-The following method is recommended 
for the rapid preparation of pure praseodymium compounds. Praseo- 
dymium ammonium nitrate containing about 10 per cent. of lanthanum 
is converted into the  hydroxide, which is mashed free from ammonium 
salts and afterwards added to  a concentrated aqueous solution of 
citric acid until the  solution is saturated. On heating this  solution, a 
pale green, amorphous precipitate is produced, which is collected, 
mashed with hot water, and afterwards dried. Praseodymium citi*ate 
is thus obtained as  a loose, amorphous powder of a pale green colour. 

Attempts were also made t o  prepare pure praseodymium compounds 
by means of potassium iodate, hydrofluoric acid, hydrochloric acid, 
formaldehyde, potassium pyrosulphate, alkali hydroxides, sodium 
peroxide, or by the formation of alums, but in  all cases the  results 
were unsatisfactory. E. G. 

Chemistry of the Rare Earths. Attempts to  prepare 
Praseodymium and Neodymium Alums. New Double 
Sulphates. CHARLES BASBERVILLE and HAZEL HOLLAND (J. Amer.  
Chem. Soc., 1904, 26, 71-75} -Attempts to prepare pia~eodymium 
and neodymium alums by mixing solutions of their sulphates with 
varying proportions of alkali sulphates were unsuccessful. The 
following double scilts were obtained : Pr,(SO4),,Cs2SO4,3H20 ; 
Pr2(S0,)3, Cs2S04,4 H,O ; and Nd 2(S04)3, Cs2S0,, 3 H,O. E. G. 

Aluminium Powder and the Oxidation of Aluminium. 
EMILE KOHN-ABREST (Bull. Xoc. chinz., 1904, [ iii], 31, 232-239)- 
The percentage composition of a commercial specimen of aluminium 
powder, previously freed from fat by extraction with ether, was found 
to be : aluminium and iron, 91 9 ; alumina, 5.8 ; silica, 1 .3  ; graphitoidal 
silicon and other insoluble matter, 0.4 ; carbon, 0 - 2 3  ; moisture and loss, 
1.07. 

The aluminium was estimated either by (1) collecting and weighing 
the  water produced by passing the hydrogen evolved by the solution 
of a known weight of the aluminium powder in dilute hydrochloric 
acid over heated cupric oxide, or (2) by a modification of Wahl's method 
of estimating metallic zinc in  zinc dust (Abstr., 1898, ii, 190). 

It was found possible t o  estimate directly the  alumina and silica in  
the  powder by heating the  latter in  air at a temperature above 175' 
for 12 hours, the  alumina being thereby rendered insoluble in  hydro- 
chloric acid. The alumina produced by this treatment was corrected 
for by observing the  increase in  weight which resulted from the heat- 
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ing arid assuming that this was due to the conversion of aluminium 
into alumina. 

When aluminium powder is added to freshly precipitated aluminium 
hydroxide, suspended in water containing ammonia, it appears to be 
absorbed by the hydroxide with the formation of a suboxide. This 
change also occurs partially and slowly in presence of ammonium 
chloride. I t  is suggested tha t  the suboxide is analogous in constitution 
t o  the lower chloride and sulphate of aluminium described by Berzeliua 
and others. T. A. H. 

Mangani-manganates of the Alkaline Earths. VICTOR AUGER 
and M. BILLY (Compt. rend., 1904, 138, 500-502).-The substances 
hitherto described as  manganates of the alkaline earths are not pure 
compounds. Dulaurier’s calcium manganate, for example (Chem. ATews, 
1869, 20, 240), is only a mixture of calcium carbonate, manganese 
dioxide, and calcium manganate. Pure compounds of the type 
M,Mn,O,,H,O can be obtained by fusing at a suitable temperature 
(180’ to 250’) mixtures of the hydroxide of the alkaline earth, sodium 
and potassium nitrates, and potassium permanganate ; the salts 
probably have the constitution represented by the formula 

O H * ~ ~ O ~ h l n O ~ O * D I * O ~ M n O , . O . M . O H ,  
and are therefore to  be regarded as ma.ngani-inanganutes. 

Barium mangani-manganate, Ba3Mn20s,H20, identical with Cassel’s 
green or Rosenstiehl’s “ basic barium manganate ” (J. Pharnt. Chim., 
lS64, [iii], 46, 344), is most conveniently prepared by the general 
method given above ; it is a green powder, insoluble in water, and can 
be heated to redness without losing its water of hydration. 

M. A. W. 

Sodium Ferric Sulphates. ANTON SKRABAL (Zeit. anorg. Chem., 
1904, 38, 319-321).--When a solution of ferric sulphate, containing 
a little sulphuric acid, is gradually heated on a boiling water-bath with 
an  excess of Glauber’s salt, basic sodium ferric‘suZphate of the composition 
2Ns,0,Fe,0,,4S0,,7H20 separates ; i t  forms yellow, silky crystals 
and is soluble in water with difficulty; it is decomposed by water. 
Sodium ferric sdphute, 3Na20, Pe,0~,6S0,,6H20, prepared by first heat- 
i n g  Glauber’s salt until it melts in its water of crystallisation and then 
adding ferric sulphate and concentrated sulphuric acid, is colourless 
and is slowly dissolved by water with decomposition. A. McK. 

Allotropic Transformations of Nickel Steels. OCTAVE 
BOUDOUARD (Compt. rend., 1904, 138, 370-371).-By means of a 
thermoelectric method previously described (compare this vol,, ii, 127), 
the author has determined the temperatures a t  which certain nickel 
steels undergo molecular transformation. The steels employed were 
those already examined by Guillet with regard to their micrographical 
and mechanical properties (compare Guillet, Abstr., 1903, ii, 267, 650). 
The temperatures of molecular transformation were indicated by 
irregularities on the curve obtained by plotting as abscissae the 
temperature of t h e  bar of steel under investigation against the 
difference of potential of thermoelectrical origin between the two 
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extremities of the bar as ordinates. The results obtained with two 
series of steels containing 0.2 and 0.8 per cent. of carbon respectively, 
with a proportion of nickel varying from 2 to 30 per cent. in each 
series, are given ; only those steels with a low nickel content give 
curves which exhibit irregularities. 

Solvent Power and Electrical Conductivity of Liquid Nickel 
Carbonyl. ALWIN R~ITTASCH (Zeit. physikal. Chem., 1903, 40, 
37-42). --Numbers of inorganic and partly organic electrolytes have 
been found to  be practically insoluble in nickel carbonyl, and the 
conductivity of the latter (1 x 10-9) is accordingly affected only to a 
very slight extent by shaking with these electrolytes. Some organic 
non electrolytes, such as camphor and alcohol, are more readily 
soluble. It is noteworthy that Apt finds the dielectric constant of 
liquid nickel carbonyl to be as low as 2.2. 

M. A. W. 

J. C. P. 

Chlorinated Molybdates and the Acids from which they are 
derived. RUDOLF F. WEINLAND and W. K N ~ L L  (Ber., 1904, 37, 
5 69 -5 73).- Cesium chloromoL ybdate, MoO2C1,Cs,H20, prepared by 
the actiori of caesium chloride on a solution of molybdic acid in 
hydrochloric acid, forms small, prismatic, pale greenish-yellow crystals, 
and on heating liberates water, hydrogen chloride, and finally some 
colourless molybdenum oxychloride. 

MoO,Cl,Rb, H,O, 
forms small, flat, well-formed prisms. 
to exist. 
colourless flakes. Quinoline chloronzolybdate, 

MoOCl,*OH,C9HTN,2H,0, 
forms colourless flakes, but separates from concentrated hydrochloric 
acid in needles. Chloromolybdic acid, MoOCI3*OH,7(?)H,O, prepared by 
cooling a solution of molybdic acid saturated with hydrogen chloride, 
was also found to separate in attempting to prepare the calcium, 
magnesium, and ammonium salts ; it forms flat prisms, decomposes in 
the air in the course of a few minutes, and slowly effloresces over 
sulphuric acid. T. M. L. 

The rubidium salt, 

A potassium salt also appears 
Pyridine chloromolybdate, MoOC1,*OH,C,H,N,2H20, forms 

Yellow Phosphomolybdic Acid. ARTURO MIOLATI (Gaxxetta, 
1903, 33, ii, 335-348).-The author has repeated many of the 
measurements made by Levi and Spelta (Abstr., 1903, ii, 731), but 
with different results, Purified phosphomolybdic acid, 

H,PO,, 1 2Mo03,29H,0, 
on titration with sodium hydroxide, using phenolphthalein or litmus 
as indicator, is found to  contain 26, not 27 displaceable hydrogen 
atoms; this fact is explained by assuming that 24 of the mols. of 
alkali required for neutralisation are utilised by the 12Mo0,, and 
tha t  phosphoric acid behaves in a normal manner as a dibasic acid. 
Levi and Spelta’a assumption would require phosphoric acid to  be a 
tribasic acid in presence of the indicators named. The variation in 
the electrical conductivity of phosphomoly bdic acid in aqueous 
solution with increasing dilution does not correspond with that o€ a 
tribasic acid, even assuming that the complex compound is hydrolysed 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
04

. D
ow

nl
oa

de
d 

on
 2

8/
10

/2
01

4 
04

:4
3:

08
. 

View Article Online

http://dx.doi.org/10.1039/ca9048605248


264 ABSTRACTS OF CHEMICAT, PAPERS. 

into phosphoric and molybdic acids; it appears rather that  the 
phosphomolybdic acid splits off molybdic acid in solution, retaining 
phosphoric acid in the form of another compIex with fewer MOO, 
groups. 

From a study of the electrical conductivity of the acid during 
neutralisation, it appears tha t  the acid is hexabasic ; the conductivity 
continually diminishes until 6 mols. of sodium hydroxide have been 
added, subsequent to  which there is a continuous and steady 
increase until 26 mols. are present, when each additional mol. of 
alkali causes an abnormally large increase. It is probable that by 
any excess of alkali over the six mols. required for neutralisation the  
hexabasic acid is resolved progressively into phosphoric and rnolybdic 
acids. The change of conductivity of a solution having the composi- 
tion H3P0,,12Mo0,,6NaOH, with increasing dilution agrees well with 
tha t  of a normal salt of a hexabnsic acid normally dissociated. 

W. A. D. 

Solubility and Decomposition of Double Salts in Water. 111. 
EBERHARD RIMBACH [with H. BijRGER and A .  GREWE] ( B e y . ,  1904, 37, 
461-487. Compare Abstr., 1898, ii, 158 ; 1902, ii, 306).-The decom- 
position of various uranyl double salts by water a t  different tempera- 
tures has been determined quantitatively. The uranyl double salts ex- 
amined are analogous to the cadmium double chlorides previously 
described (Zoc. cit.). 

Solubility determinations were conducted with the pure double salts, 
and the composition of the solutions, obtained a t  varying tempera- 
tures, was determined analytically. 

Uranyl potassium chloride, UO2C1,,2KC1,2H,O, undergoes decom- 
position a t  teniperatures below 60' in such a manner that the saturated 
solution contains an  excess of uranyl chloride, whilst the solid in 
contact with the solution consists of uranyl potassium chloride and 
potassium chloride. Above 60°, the composition of the saturated 
solution is identical with tha t  OF the solid, and from the  saturated 
solution the double salt may be obtained pure when the proper tem- 
perature conditions are observed. When a concentrated aqueous solu- 
tion, containing urltnyl and potassium chlorides in the molecular pro- 
portions 1 : 2 respectively, and containing also a t  least 15 per cent. of 
hydrochloric acid, is allowed to crgstallise, the decomposition of the 
double salt, which, as noted above, occurs a t  temperatures below 60°, 
does not take place. 

Uranyl ammonium chloride suffers decomposition in  an analogous 
manner to uranyl potassium chloride. 

Uranyl rubidium chloride, U02C1,,2RbC1,2H,0, is isomorphous with 
the potassium and ammonium salts, but differs from them in its 
behaviour towards water, since it remains undecomposed, both at 
high and low temperatures. Uranyl cwium chloride, UO,C1,,2CsCI, 
behaves similarly. 

Uranyl tet~amethylammonium chloride, UO2C1,,2NMe,CI, and uranyl- 
tetraethylammonium chloride, UO,Cl,, 2NEt4C1:, are not decomposed by 
water. Uranyl potassium nitrate, UO,(NO,!,,KNO,, prepared from 
potassium diuranate and a large excess of nitric acid, is very hygro- 
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scopic. At temperatures below 60°, the solid phases, uranyl potassium 
nitrate and potassium nitrate, are formed, whilst the supernatant 
saturated solution is enriched by uranyl nitrate. At about 60°, the 
end of the transition interval is reached. The bebaviour of uranyl 
ammonium nitrate, UO,(NO,),,NH,NO,, is similar. Uranyl rubidium 
nitrate, UO,(NO,),,RbNO,, prepared from uranyl nitrate (1 mol.) and 
rubidium nitrate (1 mol.) dissolved in excess of nitric acid, is soluble 
without decomposition at  SO". Uranyl cmiuna fiitrate, 
UO,(NO,),,CsNO,, like the analogous salts, is decomposed at low 
temperatures. 

Uranyl potassium sulphate, ( U0,)S0,,K(,S0,,2H20, prepared by 
dissolving potassium diuranate in sulphuric acid or by allowing a n  
aqueous solution containing molecular properties of the two com- 
ponents t o  crystallise under diminished pressure, is stable towards 
water, 3s are also uranyl ammonium sulphate, 

and uranylvubidium sulphute, (UO,)SO,,Rb2S0,,2H2O. Urunyl dipotass- 
ium sulphate, ( U02)S0,,2K,S,0,~2H,0, prepared by dissolving uranyl 
sulphate in an excess of potassium sulphate solution and then crystal- 
lising from the hot solution, is decomposed by water at lower tem- 
peratures, the solid phases consisting of t h e  di- and mono-salts, whilst 
the solution is enriched in  potassium sulphate. A t  SOo, the transition 
interval is not quite attained. 

Uyanyl hydroxylarnine sulphate, 2(U02)S0,,(NH,*OH),,H,S0,,5H20, 
prepared from a solution of uranyl sulphate and hydroxylamine sul- 
phate in molecular proportions, separates in yellowish-green aggregates. 
It appears to be stable towards water a t  the ordinary temperature. 

Uranyl sodium chromate, Z(U02)Cr0,,Na2Cr0,, 1 OH,O, is undecom- 
posed by water at 20'. Uranyl potassium arsenate, ( U O , ) ~ A S ~ ~ , ~ ~ H , O ,  
is a yellow powder, which is stable towards water. 

Uranyl potassium propionate, UO,( C,H,02),KC,H,0,, is decomposed 
by water at 29.4", potassium propionate going into solution and the 
solid phases consisting of uranyl propionate and uranyl potassium 
propionate. Uranyl ammonium propionate, 

is stable towards water at 29,s'. 

and uranyl potassium valerate, UO,( C5H,02),,KC,H,02,2H,0, suffer 
decomposition at the ordinary temperature. 

The compounds examined, more particularly the double nitrates, 
were fluorescent. The potassium and rubidium double sulphates and 
the potassium, ammonium, and rubidium double nitrates exhibited 
radioactivity. 

Crystallographic measurements of several of the compounds de- 
scribed are quoted. A. McK. 

(UO,)SO,,( N H,)2SO,, 2 H,O, 

U02(C3H502)29NH4( c', H5°,), H'&?o, 
Uyunyl potassium butyricte, 

UO2( C4HVO2 ) 2 9 KC4H702, 

Preparation and Properties of Some New Fluorine Com- 
pounds. OTTO RUFF, WILEELM PLATO, and, in part, HUGO GRAF (Beg.., 
1904, 3'7, 673-683. Compare Abstr., 1903, ii, 550).-The fluorides 
described have been prepared by the action of anhydrous hydrogen 
fluoride on the corresponding chlorides ; owing to  the relatively high 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
04

. D
ow

nl
oa

de
d 

on
 2

8/
10

/2
01

4 
04

:4
3:

08
. 

View Article Online

http://dx.doi.org/10.1039/ca9048605248


266 ABSTRACTS OF CHEMICAL PAPERS, 

volatility of the hydrogen chloride formed and the presence of an  
excess of hydrogen fluoride, t h e  reversible change expressed by the 
equation x(HF), + MCI, RTF, + 2xHCl takes place in one direction 
only. The hydrogen fluoride was prepared and the experiments carried 
out in  special platinum apparatus, for the details of which the original 
should be consulted. 

Titanium tetrafluoride (Zoc. cit.) boils a t  284' (corr.), has a sp. gr. 
2.798 a t  2Oo5O/4", and a vapour density of 129. 

A n t i m o n y  pentcfluoride, SbF,, is a colourless, viscid liquid, which 
solidifies when cooled; it is very hygroscopic, forming a hydrate, 
SbF,,BH,O, boils at 1 5 5 O ,  and has a sp. gr. 2.993 a t  23*7O/4*. 

A n t i m o n y  pentayfuoride d iant imong trkpuoride, Sb,Fll, prepared by dis- 
tilling a mixture of the penta- and tri-fluorides, is a hygroscopic, colour- 
less, transparent, crystalline substance, which boils a t  390°, and has a 
sp. gr. 4.188 a t  21'14'. When the trifluoride is present in  excess, 
antimony pentcyfuoride-penta-antimony trifluoride, boiling at about 384O 
(corr,), is formed. 
Tin tetrajuos-ide is a hygroscopic, crystalline substance ; it boils at 

705", subliming below this temperature, and has a sp. gr. 4.78 a t  

It is worthy of note that the molecular volume of these fluorine 
compounds is very much less than that of the corresponding chlorides. 

19"/4O. 

E. F. A. 

Constitution and Properties of Vanadium Steels. LEON 
GUILLET (Compt. rend., 1904, 138, 367-369).-According to their 
micrographical properties, vanadium steels may be divided into three 
groups : (I) those containing 0.200 per cent. of carbon and less than 
0-7 per cent. of vanadium, which present the same structure as the 
carbon steels ; (2) those containing 0*200 or 0.800 per cent. of carbon 
and 0.7 t o  3 per cent. of vanadium, which exhibit perlite or carbide 
structure; (3) those containing more than 3 per cent. of vanadium, in 
which all the carbon is combined as vanadium carbide or a double 
carbide or' vanadium and iron. The steels belonging to the first two 
groups have a breaking weight and elastic limit higher than those of 
ordinary steels with the same percentage of carbon, but they are harder 
and more fragile, whilst the steels of the third group have a very low 
breaking weight and elastic limit and are very fragile. 

M. A W. 

Electrolytic Preparation of Salts of Tervalent Vanadium, 
A. B~LTEMANN (Ze i f .  Elektrochem., 1904, 10,l dl-l43).-A convenient 
method of carrying out the electrolytic reduction of vanadium salts 
described by Piccini (Abstr., 1896, ii, 304) and Piccini and Brizzi 
(Abstr., 1899, ii, 297) is given. A clean lead or platinam cathode and 
porous diaphragm are used ; the current efficiency is practically quan- 
titative with cathodic current densities up to 0.05 ampere per sq. cm. 
Ammonium vanadium alum, V,(S0,),,(NH,),S0,,24H20, crystallises in 
blue crystals from a solution containing sulphuric acid, but red crystals 
are obtained from neutral solutions. The rubidium and czesium alums 
behave in the same way. T. E. 
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Action of the Halogen Acids on Vanadic Acid. FRANK A.  
GOOCH and R. W. CURTIS (Avzer. J. Sci., 1904, [iv], 17, 41-48).- 
The reducing action of hydrochloric, hgdrobromic, and hydriodic acids 
respectively on vanadic acid has been studied. The extent of reduction 
is shown to depend on the concentrations of the respective acids. 
Hydrochloric acid, even in the cold, reduces vanadic acid to the stage 
corresponding with the tetroxide, and the reduction does not proceed 
further. The reduction may proceed further when hydrobromic acid 
is used, whilst with hydriodic acid it may be carried at will to either 
of the stages, that  of the trioxide or that  of the tstroxide. 

Stibine and Yellow Antimony. ALFRED STOCK and OSKAR 
GUTTMANN (Ber., 1904, 37, 885-900. Compare Abstr., 1901, ii, 556 ; 
1902, ii, 507).-In the preparation of antimony hydride i t  is essential 
to add the antimony-magnesium alloy to the dilute hydrochloric acid 
and not vice versd. A n  apparatus is described by means of which the 
finely-divided alloy may be automatically dropped into the acid. The 
density of the gas is 4.360 a t  15" and 754 mm. (air = 1) and is some 
2.95 per cent. higher than the normal value, probably awing to the 
molecular attractions of the heavy molecules. The liquid hydride has 
a sp. gr. 2.26 at - 25Oand 2-34 at - 50'. At the ordinary tem- 
perature, 1 vol. of water dissolves 0.2 vols of gas;  1 vol. of alcohol 
diseolves 15 vols. of gas ; a t  O', 1 vol. OF carbon disulphide dissolves 
250 vols. of gas. The solutions in alcohol, ether, and benzeneare less 
stable than those in water. The gas may be readily exploded by 
electric sparks or by heating strongly, When dry, the gas is relatively 
stable, but when once decomposition starts, the antimony which is 
deposited rapidly accelerates the action. Light and radium radiations 
appear to have no effect. The presence of moisture in any form 
enormously accelerates the decomposition. The liquefied hydride is 
unstable even at the ordinary temperature. Oxygen and air readily 
react with the gas a t  the ordinary temperature, yielding antimony, 
water, and usually a little free hydrogen. Nitric oxide is reduced to 
nitrous oxide, nitrogen, and ammonia. Ammonia or hydrogen 
chloride accelerates the decomposition of the gas into its components. 
The passage oE electric sparks through a mixture of carbon dioxide 
and antimony hydride leads to the formation of antimony, water, and 
carbon monoxide. The halogens readily decompose the gas, also 
sulphur, the antimony haloids, oxidising or alkaline solutions, and all 
solid alkalis. It is best dried by means of calcium chloride or phos- 
phoric oxide. No compound corresponding with AsH3,BBr, (Abstr., 
1901, ii, 382) has been obtained. 

Gaseous antimony hydride is as strong a poison as arsenic hydride, 
and produces similar effects; white mice die after a few seconds 
exposure to an  atmosphere containing 1 per cent. of the hydride. 

A yellow modification of antimony may be obtained by leading a 
current of air or oxygen into the liquid hydride at -90'. It is 
extremely unstable, and at -50' is rapidly transformed into the 
ordinary metallic modification ; it is also soluble in carbon disulphide 
at a little above -90'. J. J. S. 

Mixtures of Antimony Trisulphide and Antimony. HENRI 
PBLABON (Compt. rend., 1904, 138, 27?-279),-Fumd mixtures of 

A. McK. 
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antimony and antimony trisulphide form one or two liquid phases 
according t o  the ratio (R) of the antimony sulphide to  the total mass 
of the mixture. When R iq less than 0.015, the liquid is homogeneous, 
and consists of solutions of the trisulphide in  antimony, the solidifica- 
tion temperatures of which decrease, as  R increases, from 6 3 2 O ,  the 
freezing point of antimony, to 6 1 5 O ,  t ha t  of a saturated solution of 
antimony trisulphide in antimony. For values of R between 0.015 
and 0.25, the liquid product of fusion consists of two phases, of wbich 
the  less dense is a solution of antimony in the trisulphide, and the 
more dense a solution of the trisulphide in  antimony ; the  solidifica- 
tion temperatures, 515O and 6 1 5 O ,  of these two liquids remain seiisibly 
the same for all values of R between the limits stated above, Finally, 
when B is greater than 0.25, t he  fused mixture is a homogeneous 
solution of antimony in the trisulphide, and the solidification tempera- 
ture  increases with R from 515' t o  555", the freezing point of the 
trisulphide. These results are  in accordance with those obtained by 
the author in studying the action of hydrogen on antimony sulpbide 
and of hydrogen sulphide on antimony (compare Abstr., 1900, 
ii, 352). 

The two liquid phases exhibited by solutions containing the 
trisulphide in  the proportions required by €2 = 0.015 to 0.25 are quite 
distinct, the less dense wets the glass and solidifies to a mass resem- 
bling stibnite, only lees brittle, whilst the denser liquid does not 
wet the glass and solidifies to  a metallic mass harder than pure 
a n t  imon y . M. A. TV. 
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